SYNOPSIS This paper presents a critique of the present concepts of the pathology of nodular sclerosing Hodgkin's disease and particularly of the criteria required for diagnosis of the condition and its separation from other types of Hodgkin's disease. In addition, the natural history and histopathology of the condition have been studied among 104 cases of Hodgkin's disease presenting at The London Hospital, and the significance of the appearance is discussed.
The histological type of Hodgkin's disease showing a nodular sclerotic pattern was first described by Smetana and Cohen (1956) . , in a re-classification of Hodgkin's disease, described this condition and coined the term'nodularsclerosis'; in the simpler classification adapted at the Rye conference, this nomenclature was retained. In later publications Lukes (1971) has laid down criteria for the diagnosis of this condition, requiring the formation of birefringent collagen bands in the node, usually with a thickened capsule, and the presence of the so-called 'lacunar' cell; the latter was considered of major importance, although probably an artifact produced in fixation. The prognosis of nodular sclerosing Hodgkin's disease was considered to be superior to that of the classical form (mixed cellularity) but inferior to that of the lymphocyte predominant type of the Rye classification; and the condition was also considered to be identical with those cases previously described as granulomatous thymoma, mediastinal involvement being frequent. The diagnosis of nodular sclerosing Hodgkin's disease as a distinct entity does not seem to have been clearly defined, and the criteria laid down by Lukes (1971) do not correspond with those of Hanson (1964) , Franssila et al (1967) , and Cross (1968) . This study was undertaken to clarify the incidence and natural history of the condition, the criteria required for diagnosis, and, in particular, the nature of early forms of the disease, the significance of the 'lacunar cell', and the final stages of the condition as seen in postmortem material. ' The period 1954-64 used for the investigation implies that the treatment given is not that employed in the most modern studies. This decreases the value of the study as a guide to clinical prognosis but produces a better indication of the basic natural history of the condition, which was of primary interest. A further nine necropsies of this form of the disease from previous years, during which chemotherapy was not employed and radiotherapy was used only to local nodes, were also examined.
Examples of normal and reactive lymph nodes and lymphoid tissue were studied to observe the possible presence of 'lacunar cells' in non-neoplastic tissue.
The total biopsy and postmortem material was analysed for the following features:
1 the distribution of all cases among the four groups of the Rye classification; 2 the stage at presentation and mean survival time of each group; 3 the incidence of 'lacunar cells' in the total material; 4 the extent of fibrosis, necrosis, and lymphocytic and leucocytic infiltration in nodular sclerosing Hodgkin's disease and in the mixed cellularity group; and 
Results
The table shows the distribution of the 104 biopsy cases, according to histological type, and the associated factors of stage at presentation, mean survival times, and sex and age distribution.
Histological classification gave results which fitted into the groups of the Rye system with a comparable incidence to that observed by other authors, with the exception that the low incidence of nodular sclerosing Hodgkin's disease observed by Cross (1968) was not seen. A group of five cases presented some of the features of nodular sclerosis but were not sufficiently definite to satisfy our criteria and were treated as an unclassified group, although they would probably have fallen into the early focal cellular phase of nodular sclerosis described by Lukes (1971) . The most marked feature of these (Kaplan, 1972 Figure 3 shows the incidence of lacunar cells in nodular sclerosing Hodgkin's disease compared with the mixed cellularity type of the disease, the criteria for identification of the lacunar cell being those of Lukes (1971 Figure 4 shows the degree of fibrosis in nodular sclerosing Hodgkin's disease.
Fibrosis in nodular sclerosing disease shows a marked increase over that in the mixed cellularity group, and both minor and severe degrees of necrosis are less marked. The degree of infiltration with neutrophil and eosinophil leucocytes in nodular sclerosing and mixed cellularity Hodgkin's disease is shown in figure 5 . These showed opposed pictures in that neutrophil infiltration appeared less in nodular sclerosing disease and eosinophil infiltration more marked than in the mixed cellularity group although this increase is not sufficiently gross to be of diagnostic value. Figure 6 shows the degree of lymphocytic infiltration in relation to the survival time of the patients and demonstrates the positive relationship between a high degree of lymphocytic infiltration and an improved prognosis. The possible significance of this is discussed later. The separation of the condition from other forms of Hodgkin's disease appears to have been established beyond doubt. The characteristic histology, the age and sex distribution, the distribution of affected nodes, and, to a less extent, ether prognosis appear as distinguishing features; in addition, some variation in HL-A antigen specificity appears to exist in these patients as compared with other forms of Hodgkin's disease (Festenstein et al, 1972) . A further factor described by us in postmortem material is the presence of sarcomatous invasion of neighbouring tissues which did not occur in 75 necropsy cases of disease of the mixed cellularity or lymphocyte predominant types studied by us. Smithers (1970) , who regarded nodular sclerosing Hodgkin's disease as being a form in which host resistance was high, as manifested by the fibrosis in glands, the improved prognosis, and the occurrence in younger age groups and in a higher proportion of females. This suggestion involves some very uncertain assumptions on the significance of fibrosis in tumour resistance and of variations in age distribution or of sex differences in immunity. The nature of the variation in nodular sclerosis is unknown and might be due either to a difference in aetiology or to the type of functional activity of the cells involved. The criteria for the diagnosis of nodular sclerosing Hodgkin's disease as laid down by Lukes (1971) require criticism on two points. The diagnosis of the disease in the virtual absence of fibrosis, as in the 'focal cellular phase' of Lukes, invites confusion with nodes which are examples of lymphocyte predominant Hodgkin's disease and may account for the different incidences of the disease reported by different authors; Lukes admits the impossibility of relating such variants to survival and prognosis. This is not to discredit the studies of Kadin et al (1971) or Strum and Rappaport (1971) , who have demonstrated cellular phase lesions and nodular sclerosing lesions in the same patient, but to provide an unequivocal basis for oiagnosis which in practice cannot be mistaken. A further criticism involves the significance of the lacunar cell. This cell occurs in other variants of Hodgkin's disease, and we have shown the production of its characteristic cytoplasmic change in normal lymphoid tissue. The cell is probably an artifact, produced by formalin fixation, and its scarcity in postmortem specimens of the disease renders its diagnostic value doubtful. The occurrence of the cytoplasmic changes in normal lymphoid tissue further demonstrates its lack of specificity. We would suggest, therefore, that the only reliable diagnostic criterion of nodular sclerosing Hodgkin's disease is nodular sclerosis-the presence of islands of lymphoid tissue separated by fibrous tissue septa. in addition, postmortem tissues usually contain the large reticulum cell also seen in Hodgkins disease, with a prominent nucleolus but a nucleus of normal morphology, and which may provide a helpful diagnostic feature in the absence of classical Sternberg-Reed cells.
A final point concerns the aetiology of the fibrosis seen in nodular sclerosis, the significance of the eosinophil and neutrophil infiltration which is a marked feature of the cellular reaction and of the lymphocytic proliferation. Hanson (1964) has suggested that the focal areas of necrosis frequently seen in the nodes may precede many of the areas of fibrosis; while some fibrosis may originate in previous areas of necrosis, the widespread interlacing bundles of collagen seen in the fully developed form of the disease could not be explained in this way, and the areas of necrosis in Hodgkin's disease of the mixed cellularity type do not result in a fibrotic pattern. The nature of the eosinophil infiltration is rendered complex by the difficulty of deciding the relative partition in Hodgkin's disease between neoplastic and reactive cellular elements. It is commonly assumed that the only neoplastic elements in Hodgkin's disease are the reticulum cell and the Sternberg-Reed variant, the leucocytic, lymphocytic, and plasma cell elements being of reactive origin. Pullinger (1932) claimed that the eosinophil and neutrophil leucocytes commonly present were derived from reticulum cells and cannot therefore be regarded as reactive elements but are analogous to the excess leucocytes produced in chronic myeloid leukaemia. There has been little confirmatory evidence for this view, but a different situation exists with regard to the lymphocytic elements in the disease. Several authors (Sinks and Clein, 1966; Tindle et al, 1972; Taylor, 1974) have produced evidence suggesting that the SternbergReed cell is derived from the lymphocytes of the node; in this event the lymphocytic proliferation is possibly not reactive in nature but is part of the neoplastic process. The recent attempts to interpret much of the histology of Hodgkin's disease on the basis of cellular immunology carries the risk of ignoring the basic neoplastic nature of the condition.
Similarly, the improved prognosis in Hodgkin's disease associated with predominance of lymphocytes may not represent a host immune response but a tumour with fewer anaplastic and undifferentiated elements.
